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THE SYNERGISNM OF AUTONOMIC DRUGS ON OPIATE OR
OPIOID-INDUCED ANALGESIA: A DISCUSSION f‘F I1TS
POTENTIAL UTILITY AND AN ANNOTATX
BIBLIOGRAPHY

The object of this paper is to gather together information per-
taining to the potentiation of opiate-induced analgesia by auntonomically
active drugs to facilitate theoretical explanations of their action and
considerations of the practical uses of this type of mixture.

RESULTS

The evidence indicates that combining an opiate with any one of
a diverse group of autonomic drugs will result in an increase in the

degree of induced analgesia, D-amphetamine was particularly con- *g;( AU
sidered since its addition to an opiate increases the analgetic effect "» TRy '%
by 60 to 100%. At the same time, d-amphetamine helps minimize PALSRRR S
the undesirable side effects of opiates by reducing the degree of o *

nausea, constipation, sedation and mental depression; and by nor-
malizing blood pressure, oxygen consumption, and respiratory rate.

CONCLUSION

The combination of d-amphetamine with an copiate for the in-
duction of analgesia should offer certain unique advantages for use in
civil disasters, comtat military medicine, and in other similar situ-
ations in which c¢nvironmental exposure, hemorrhage, and fear con-
tribute to a danger of death due to shock. Its use would also include
situations in which sedation is contraindicated due to a need to keep
the patient ambulatory and cooperative.

RECOMMENDATION

The gossibility of combat military use of ‘hais mixture should be
given serious consideration. Studies should ve conducted to provide
an explanation for the potentiation effect and to seck further cvidence
of its practical applicability,
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THE SYNERGISM OF AUTONOMIC DRUGS ON OPIATE OR
OPIOID-INDUCED ANALGESIA: A DISCUSSION OF ITS
POTENTIAL UTILITY AND AN ANNOTATED
BIBLIOGRAPHY

L INTRODUCTION

Two major considerations have tended to restrict the utility .of
opiate and opioid alkaloids as analgesic agents: first, their tendency
to produce tolerance and addiction; and second, the problems intro-
duced by their side effects of respiratory depression, reduced blood
pressure, nental depression, constipation, nausea, and sedation,

‘fhe problem of tolerance and addiction has not too greatly af-
facted combat military usage since, generally, a trauma case receives
opiates for a comparatively short period of time. However, the side
effacts produced by the actions of opiates on the autonomic nervous
system do constitute a problem, especially in those situations in which
shock is present or imminent, Shock is a very common danger when
injury occurs under exposed environmental conditions, and the side ef-
fects of the opiates are guch as to intensify shock, cr to increase the
likelihood of the appearance of profound shock (1, 2).

Considering these difficulties inherent in the use of opiates, a
method of increasing their analgetic activity while reducing their de-
pressant and shock enhancing effects would be of great use in situations
in which shock, ability to carry out instructions, or the necessity of

maintaining consciousness, contraindicates the use of an opiate alone
as an analgesic.

IL DISCUSSION

A rather diverse group of autonomically active agents have been
shown to potentiate the analgetic activity of opiates. The majority of
the investigations relating to this effect are reported in the accompany-
ing annotated bibliography. Evidence for potentiation has been put forth
for parasympathomimetic agents such as neostigmine (3) and physostig-
mine (4), parasympatholytic drugs such as atropire and scopolamine
(5), sympathomimetic agents such as d-amphetamine (6) and metham-
phetamine (7), sympatholytic drugs like chloropromazine {8) and di-
benzyline {2), and drugs of the tryptamine and tryptophane type (10},
Furthermore, there i» no evidence of a relationship between the par-
ticular physiological changes usually considered in connection with
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these drugs and the degree to which they are able to poteniiate cpiates

(11).

‘At the present time we have no adequate thaoretical explanation
of this potentiation. Investigators have suggested three theoriea of
action: 1) that zn axcitation of th2 central sympathetic nesvous gystem
produces analgesia and that the morphine effect is due to a release of
adrenaline which facilitates sympathetic action (12), 2) that, zince
opiates act as cholinesterase inhibitors and morphine is potentiated by
cholinesterase inhibitors, the induced analgesia is a ""cholinergic®
event {13); and 3) that, since all of the agents which potentiate morphine
can be structurally related to the hypothesized central adrenergic
"alpha't and ''beta" receptors, the action of poteatiation is through an
active competition with morphine for adrenergic sites, thus leaving
more opiate available for analgetic action (9). At present, the evi-
dence available discounta the firat two theories (5, 11, 14, 10) and not
enough evidence exists to support the "adrenergic cornpetition' hypothe-
sis. However, regardless of the present lack of a theoretical explana~
tion of this potentiation, empirical evidence does demonastrate the fact
of its existence and its potential usefulness in combat military medicine
or gituations of civil disaster,

Of the various drugs which will potentiate an opiate-induced
analgesia, d-amphetamine seems to offer the greatest practical utility
because it counteracts the shoeck-enhancing aspects of morphine action,
Also, mors evidence exists ag to its clinical effects when combined with
opiates’ than for the other agents, The first mention of a true potentia-
tion of an opiate~-induced analgesia by d-amphetamine was presented by
Ivy and his colleagues in 1944 (6,15,16). However, as early as 1941,
Abreu and Handley (17) had shown that amphetamine could normalize
respiratory depression and exygen conaumntion in miorphinized rats.
Similarly, in 1941, DeVoine Guyot {18) repcrted that paticnts with cora.
nary occlusion when treated with 0. 5 gr to 6. 75 gr of mcrphine alone
would show more vomiting, inhibition of bowel action, respiratory de-
pression, hypotension, and mental) depression than when the same dose
of moxphine was given in combination with 10, 0 mg of r-amphetamine.
Also, Morrison ané Abreu {!9) showed that the depression of oxygen
uptake in dogs by 10 mg/kg of morphine could be combated by 0. 5 mg/kg
of l-amphetamine, d-amphetarmine, or r-amphetamine, In this study
the d-amphetamine raised the depressed oxygen consumption by 22%
and wa3s suparior to the racemic or levo-rotary forms.

In 1944, Ivy and his colleagues demonstrated that d-amphetainine
could increase an opiate-induced analgesia in dogs (15), in mice (16),
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and in man (6). In man, 16 mg of morphine sulfate in combination :K0%

with 20 mg of d-amphetamine sulfate produced a degree of analgesia T
60% greater than with the same dose of morphine alone. At the same d
time, the mixture overcame the depression of morphine on respiration N O
and blood pressure, reduced nausea and vomiting, and normalizad the ‘
critical flicker fusion threshold =nd choice reaction time of the sub-
jects.

Between 1944 and 1950 the potentiation of opiate and analgesia A
by d-a2mphetamine wu3 confirmed by Nickerson and Goodman (20) with 1&
normal subjects viven isonipecaine. Algo, Abel and Harris (21) showed
the effect with obstetrical patients, During the same pericd, Handley
and his colle.’igues (22, 23) reconiirmed the normalizing effects of am-
phetamine on respiration, pulse rate, and blood pressure of mor-
phinized patients. They algo showed that d-amphetamine was superior
to metrazol, ephedrine, caffeine, and nikethamide in combating opiate
side effects. Nickerson (24) in 1950 by testing the reduction of pain in-
duced by immersion of the hand in ice water showed the opiate potenti-
at'vs _fHect of d-amphetamine in humans by combining meperidine (100
mg)j 223 d-amphetamine (10 mg),
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The {firat large scale clinical test of an opiate mixed with d- i3
araphetamine was conducted in 1951 (25), Abel and his agsociates
demonstrated with 7, 000 obstetrical cases that adding 5 mg of d- f
amphetamine to 10 mg of morphine would provide good analgesia with T oy
the minimum of side effects and also shorten the length of time to the
first inspiration by newborn infant as compared to the time of inspira-
tion of the infant for patienta given morphine alone.

Since 1951 only a few investigatora Lave shown interest in this i
problem area. Saxena and Gupta (26), Guseva {27), Matsumura et al . e
(28), Witkin et al (29), and Evans (9, 30), have reconfirmed in labo-
ralory studies the potentiation actions of amphetamine on opiate anal-
ge3dia and sought theoretical explanations for the effect, but clinical
interest seems to have waned,

Perhaps the explanation of the decline of clinical interest lies R, o
in the fact that in a modern hospital shock does not present the major : ’&Ec LS
problem that it once did. Thus, there is no pressing requirement for iy F'P
a morphine compound with little or no shock enhancing property even A hEh I
if it allows a reduction in the amount of opiate needed to obtain a satis- RIS
factory level of analgesia, Similarly, the overcoming of the mental Y .
depression and sedation produced by morphine has little advantage in

3 the modern hospital,
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On the other hand, the use of morphine in a civil disaster or in
the combat military situation may be quite different in terms of the
requirements placed upon the drug, The administration of 15 mg mor-

rhine from a pre-packaged syringe to a wounded man in a wet, muddy :}
fcxhole during a I{orean winter presents problems not present in a i

hospital in the United States. In combat or in situations of civil dis-
2gler, every condition is present to maximize the possibility of death
due to shock., It is in situations of this nature ithat the full potential of
the mixture of an opiate with d-amphetamine would be realized.

I, CONCLUSION

It has been demonstrated in dogs, rats, mice, healthy humans,
and patients that the addition of d-~amphetamine to an opiate will in-
crease its analgetic potency from 60 to 100%. At the same time the
addition of d-araphetamine helps normszlize the opiate side effects of

) v
respiratory depression, lowered oxygen consumption, hypotension, RN H..G,.
mental depreassion, constipation, and emesis. ?3'.:‘.!‘0’3‘:’"-*?2’.'5
’ ';;..:;t-
It would seern that this combination could be of great use as a ;;""}v;:;‘t":iv";iﬁ’t:
combat military analgesic and its potential should be further studied. :':‘::g;.’:r::::?ﬁ“ A
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AN ANNOTATED BIBLIOGRAPHY OF THE SYNERGISM OF
ANALGESIA OF OPIATES BY AUTONOMIC DRUGS

ABEL, S., ZE1.DA B. BALL and S, C. HARRIS

20
The advantages to mcether and infant of amphetamine in obstetri- '.;:?é‘,:i:?
cal analgesia. Amer. J. Obst, and Gynecol. 62: 15-27, 1951, :&;}‘g@:“m&

A clinical study of 7, 000 cases given 1/6 gr of morphine alone !
or with 5 mg of d-amphetamine. Also 100 mg of demerol alone
and with 1/150 gr of scopolamine. Clinical estimates of mor-
phine-amplietamine on degree of analgesia were favorable, The
first inspiration of infant was significantly retarded by morphine
alone and 1.ormalized by the morphine-amphetamine mixture.

() .' ';.
Dfattio

ABEL, S. and S, C. HARRIS

Morphine-benzedrine analgesic in obstetrics. (Abstract) Paper
at Amer. Physiol. Soc. Proceedings, p. 67, 1947.
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Nine patients were given 1/4 gr of morphine plus 5 mg of benze-
drine for labor pain. First inspiration of infants born one to
seven hours after drug was 42 sec mean (0-97). Good anal-

gesia during labor was obtained as well as reducing the time to
first inspiration by the infant,

ANGIBEAUD, P,, L. BUCHEL and J. LEVY
Sur quelques phénomenés de synergie. J1. Associations d'anal-

gésiques et d'un spasmolytique considéré comme leur analogue
structural. C. R. Soc, Biol, (Paris), 149: 258-261, 1955,

Using mice with a method of thermal and mechanical stimulation,
the analgetic action of 1-amidone, pethidine and morphine was
meagured alone and in combination with 2-(1-piperidyl) ethyl
ester hydrocholoride of cyclohexylcyclohexanecarboxylic acid.

Synergism was shown with l1-amidone, but little effect with
pethidine and none with morphine,

ABREU, B, E, and C. A, HANDLEY

The effacts of beuzedrine on respiration and oxygen consumption

after morphine in men and rats, U. Calif. Pub. Pharmacol, 2:
99-104, 1942.
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Six healthy men received 0. 3 mg/kg morphine SO, orally. They
were measured one hour later for: O, consumption, respiration,
cardiac rate, pain by force of a dull point into hand. Also, O,
from rats after 20 mg/kg morphine + 10 mg/kg of benzedrine.
0.3 mg/kg benzedrine used in humans,

0. 3 mg/kg of morphine did not significantly depress O, consump-
tion in humans nor could benzedrine be shown to have any effect

to antagonize. In rats, morphine depreasion and benzedrine
antagonism were shown,

BOREUS, L. O, and F, SANDBERG
The influence of three phenothiazine derivatives and of amphen-
azole on the action of methadon, Studies with two algesimetric

methods in untrained human subjects. J. Pharm. {Loadon), 11:
449-455, 1959,

Chloropromazine and acepromazine showed some analgesic ac-
tivity using heat to the thumb nail as a test, MAlepazine had no
activity, By this test chloropromazine and acepromazine did
not potentiate methadone and mepazine antagonized its analgetic

action. Amphenazole had no effect’'on methadone and a slight ac-
tivity by itself,

BUCHEL, L., J. LEVY and O, TANGUY
Sur la potentialisation de l'action analgesique de la l-methadone

par la 5-hydroxytryptamine (sérotonine). C. R. Acad. Sci. 246:
2947-2949, 1958.

Serotonin enhances analgetic action of 1-methadon using mechan~

ical stimuli, Reserpine promoted release of serctonin but antag-
onized methadon.

CHANG TAN-MU, TAH-CHAO FONG and FU-HAN LUE

Potentiating effects of diphenhydramine on the analgesic action
of Han-Fang-Chi and some other analgesics. Acta Physiol.
Sinica, 21: 133-141, 1957,

Using the method of Reinhard et al the alkaloids of Stephania
tetranda S. Moore (tetrandrine) and also morphine, pethidine
and phenazone were showntobe analgetic alone. Diphenhydramine

9
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significantly potentiated the analgetic action of all of these com-~
pounds,

CHEN, J. Y. P.
Analgesic-potentiating and diuretic effects of 1-dl-methylamino- ;
3-pheayl-4-methyl-hexane HCl (z-4) and 1-dimethylamino-2- -
phenyl-3-mcthyl-pentane HC1 (2-134). J. Phaimacol, exp.
therap, 117: 451-460, 1956.

Used hot plate with mice and found a true potentiation of 7 mg/kg
of morphine by: z-134, 20 mg/kg; z-4, 20 mg/kg; chloropromazine,
2 mg/kg. Similar results with demerol and tail pinching method.
Drugs not analgetic at these doses by themselves, z-4 and z-134
were respiratory stimulants in pentcbarbitalized dogs. Also,
lowered intestinal tone. 2z-4 and z-134 increased urine output by
500% over saline controls. Both produce a transitory fall in blood
pressure. No hypnotic potentiating effects with pentobarbital,

' Toxic dose of 93 mg in rat produces central excitement and con-
vulsions.

CHRISTENSEN, E. M. and E. G. GROSS
A comparison of the analgesic effects on human subjects of 6
dimethylamino-4-4 diphenyl-3-heptanone (AN148), morphine and
meperidine (demerol) and the relative efficiency of AN148 for
preoperative and postoperative use. J.A.M.A, 137: 594-599,
1948,

e,
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Used Hardy, Wolff, and Goodell method with eleven trained hu-
man subjects., Subjects guessed compounds used sometimes,
Gave either 0.3 mg of atropine or scopolamine with methadon
(2. 5 mg), morphine (10 mg) and meperidine (506 mg). Inall
cases period of analgesia was shortened and reduced threshold
increases of analgesic. Neostigmine at a dose of 0. 5 mg caused
an increase in threshold by itself and also a synergism with opi-
ates,

CHRISTIE, G., S. GERSHON, R. GRAY, F. H, SHAW, L. McCANCE
and D, W. BRUCE
Treatment of certain side effects of morphine, Brit, Med. J.
5072: 675-680, 1958,

10
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Normal humans given 20 mg or 30 mg of morphine alone or with

amiphenazole or cyclizine. Both reduced vomiting, nausea or

WA msam -

sleepiness of morphine. Amigshenazole at 40-100 mg particular-

ly helpful, Neo respiratory depression,

COOK, L., GERALDINE NAVIS and E. J. FELLOWS

Enhancement of the action of certain analgelic drugs by p-diethyl-

aminoethyldiphenylpropylacetate hydrochloride (SKXF No, 525A).
J. Pharmacol. exp, therap. 112: 473-479, 1954.

The investigators used tail flick method in rats and found a true

poténtiation at 100 mg/kg of SKF 525A of morphine; 2 mg of 4, 6x,
meperidine, 10 mg of 2.2x; also of demerol, 3 mg, methorphinan

0.3 mg and codeine 60 mg. - Did not effect morphine induced de-
pression of respiration. SKF 525A enhances analgetic response
of morphine tolerant rats.

COURVOISIER, S., J. FOURNEL, R. DUCROT, M. KOLSKY and
P, KOETSCHET
Propriétés pharmacodynamique Jdu chlorhydrate de chloro-3
(dimethylamine-3-propyl) -10-phenothiazine (4¢560RP), €tude
experimentale d'un nouveau corp utilisé dans 1l'anesthésie
potentialisée et dans l'hibernation artificielle. Arch. internat,
pharmacodyn. 92: 305-561, 1953,

The investigators used the hot plate method with mice and found
that chlorapromazine produced marked increases in analgetic
potency and time of action of morphine, meperidine, aspirin,
salicylamide, aminopyrine and phenacetin,

DE JONGH, D. K.
Remarks on the mechanism of analgesic action of morphine,
Acta Physiol. Pharmacol. Neerl. 3: 164-172, 1954,

Using radiant heat stimulus in guinea pigs (method of Winder),

tested morphine (4 mg/kg), salicylamide (50 mg/kg), prostigmine

(0. 025 mg/kg), atropine (1.0 mg/kg) alone and ir combination,

Each drug by itself raised the threshold. Morphine plus prostigmine

was not even additive while atropine plus morphine was additive,
Prostigmine and atropine were antagonistic. The results do not
suggest that morphine acts through a cholinergic mechanism.,

11
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DE VOINE GUYOT, J.
The use of benzedrine sulfate to overcome the untoward effects

of morphine in the treatment of coronary occlusion. J. Mo, St. ::s:;g:::a:;;:;;’,«
Med. Assn. pp. 93-94, March 1941, ‘g.g:.;:::;é::;s:g}
Vep e st
DDA
Human patients with coronary ocglusion treated with 1/2 to 3/4 ’:’:ﬁ:’:{&'}’:‘z’:ﬁ
gr morphine plus 10 mg of benzedrine orally, Vomiting was con- :"'»""' f"ﬁ"'

trolled, bowel action inhibited far less, the blcod nressure fall
of 50 to 75 mm with morphine alone was reduced to 20 mm by
combination. Mental depression was minimized,

EVANS, W. O,

The potentiation of opiate induced analgesia by stimulant drugs, R
4

I: The effect of monoamine oxidase inhibitors and caffeine. l:t":‘":.":&,"" !
USAMRL Report No. 519, Ft Knox, Ky., 1961, :&ﬁg;:g;‘;é:;:;
.t )

ety

Using the jump-flinch method in rats codeine SO, was found-at a ; '.' ,;:::::::‘;5:‘2‘

dose of 30 mg/kg to be potentiated by about 65% by d-anphetamine
(2. 5 mg/kg) and antagonism by about 40% by caffeine citrate {12
mg/kg). Iproniazid (40 mg/ky), p-pheaylisobutylhydrazine (5.0
mg/kg) and B-phenylisopropylhydrazine (5 mg/kg) were found to
have no effect.

EVANS, W. O, R ;,;;el'
The potentiation of opiate induced analgesia by stimulant drugs, X
II: The effect of sympathomimetica. USAMRL Report, Ft Knox,
Ky. (in preparation).

Using the jump-flinch method in rats 16 mg/kg of morphine SO4
was found to be potentiated by 100% by both d-amphetamine (5
mg/kg) and methamphetamine (5 mg/kg). Morphine analgesia
was also potentiated by about 60% by trim=sthylamine HC1 (30
mg/kg), 3, 4-dihydroxybenzaldehyde {20 mg/kg) and 3, 4-di-
chlorobenzaldehyde (20 mg/kg). Isopropylamine (2 mg/kg),
n-propylamine (2 mg/kg) and sec-butylamine (5 mg/kg) were
found to antagonize morphine by about 50%. Pre-treatment with
30 mg/kg of phenoxybenzamine was found to potentiate morphine
analgesia. The results suggest a relationship to alpha and beta
adrenergic receptors, perhaps a competition of adrenergic agents
and morphine,

12
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FLODMARK, S, and T. WRAMNER
The analgetic action of morphine, essérine and prostigmine el
studied by a modified Hardy-Wolff-Goodell method. Acta
Physiol, Scand. 9: 88-96, 1945,

5,24,

Using 19 tuman subjects with rediant heat method to compare 15

mg of morphine with 8 mg of morphine plus 0.5 rag of prostigmine.
Mixture was 46% raore unalgetic. Prostigmine at 1 mg and also TS
esserine at 1 mg produced slight rises in threshold of pain,

EZRSHON, S., D, W. BRUCE, N, ORCHARD and F. H. SHAW

Amipherazole and morphine in the production of analgesia. 4
Brit, ied, J. 5092: 366-368, 1958, F,

500 cases treated with morphine and amiphenazole {2-4, diamino-
5-phenylthiazole) {in doses up to 200 mg t.i.d.). Morphine may

be given in large doces without risk. No sedation {ound, addiction
to morphine doesn't develcp with months of treatment, No euphoria

is present with mixiure, No withdrawal symptoms, e
7
]
GOETZL, F. R., D. Y. BURRILL and A, C, IVY A
The analgesic effect. of morphine alone and in combination with RN

dextroamphetamine. Proc. Soc. Exper. Biol. and Med. 55: Bkl
248-250, 1944.

Using mice ith tail pinching method given 20 mg/kg of morphine

S0, and 35 mg/kg of d-amphetamine. Mixture produced an in-

crease in threshold to squeal of about 50% and eliminated the usual

morphine induced Straub reaction. Action developed within 60 min - -8
to max and lasted six hours to base line return, !

GOETZL, F. R,, D. Y. BURRILL and A, C, IVY
The analgesic effects of sympathomimetics and the combination

of morphine with amphetamine, Proc, Inst, Med. Chicago, 15: o -
87-88, 1944,

Using voltage to metal tooth filling in dogs and man., Used first
twitch or first pain report. Found d-amphetamine enhanced

analgesia. Results confirmed with tail pressure to squeal in
mice,

13
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GRIMMETT, M. R,, K. D, NEAME and F, N, FASTIER
Interaction between 4-methyl-2 amino-pyridine (W45) and certain

other drugs, particularly morphine., Proc. Univ., Otago. Med.
Sch. 38: 9-10, 1960,

W45 has some analgetic potency of its own and also enhances
that of morphine using pricking of a rat's ear as the method in
doses 20-40 mg/kg of morphine and 2.0 to 6.0 of W45, Its own
analgetic effects are not antagorized by nalorphine. Its own ef-
fect was increased by a pre-treatment with phen#lzine but not ef-
feccted by reserpine or amphetamine.

GRODEN, B, M, : 3

.,———-—-—_—i—“r.
Daptazole: an aid to morphine administration. 3urgo,{Glasgow), bt ‘i&::";‘
23: 122-125, 1957, AR

)
|‘40

A review of the literature on the combination of amiphenazole and
morphine. Concludes the comkbination is clinically useful.,

A 03 ¥

¥ '!‘%,e‘;&‘ﬁ*a
GUSEVA, E. N. At

Combined action of analgetic morphine substitutes with analeptics. ¥

Farmakol. I, Toksikol. 20: Suppl. 1, 1957 (Russian Text).

Morphine and morphine like drugs were combined with amphet- .i.f,ré‘
t

3 V"”“li“(
amine (30 mg/kg), caffeine (0.3 mg/kg) or 5 (2-bromoallyl)-5- 2:&::.'.5&:!::3::
isopropylbarbituric acid (30 mg/kg). Mice were used to test tar i inhin

Q
)
(AN 1
iy I';"l'

analgetic potency. All potentiated morphine. Larger doses of
IR

caffeine or amphetamine antagonized morphine.

HANDLEY, C. A.
A comparison of the action of amy hetamine with other central
nervous system stimulants in morphine respiratory depression,
Proc, and Trans. Texas Acad. Sci. 28: 95, 1945,

Same material as in Anesthesiology, 6: 561-564, 1945.

YANDLEY, C. A, and D, L, ENSBERG
A comparison of amphetamine sulfate with other stimulants of

the central nervous system in morphine respiration depression.
Anesthesiology, 6: 561-564, 1945,

Y
I
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:: Fourteen humans took 0.5 mg/kg s. c. of morphine SO4. Five L &
B studied with each drug. £ X
;E Al Minute Vol.

:‘ % increase over

:: Dose in mg/kg depressed state

t

¥

' Amphetamine SOy 0.2 102 R
v, Caffeine and Na Bengoate 10.0 17 et 5
iy Ephedrine 50, 0.5 30 R ,

t} Metrazol 5.0 21 : ’

Niketharnide 7.5 37 O
D ; A OO
« ’NHN Y h
Amphetamine-and ephedrine also raised morphine depressed BN

o pulse and blood pressure. None of the others did this, 5
¥
K

)
‘:; HANDLEY, C. A., D, ENSBERG and H, M. SWEENEY

The relative efficiency of central nervous system stimulants in
respiratory depression from morphine. Fed. Proc. 3: 75, 1944, S

sy

e 5
o vl
%

Eight human subjects given 0.5 mg/kg of morphine SO4 produced PERY
consistent respiratory depression which was maximal after one -
hour. Stimulants were given one hour after morphine. 0.1- 0.4 &
mg/kg of amphetamine (s.c.) increased respiration back to nor-

mal. Metrazol and caffeine produced a weak stimulation but not

as effective as amphetamine,

s

O

-

) HARRIS; S, C, and F. J. FRIEND
! Contribution of adrenals to morphine analgesia. Fed. Proc, _§: XUNININOY
N 124, 1947. e 8-
ki ' i

3" Using tail pinching method in rats after 5 mg/kg of morphine

§: SO4 (s.c.). In rats with bilateral adrenalectomy, but with )

H cortices autotransplanted to the anterior chamber of the eye,

o the effect of morphine was reduced by 40%. PN ¥
o - @
b HERZ, A.

Uber die Potenzierung der Morphinwirkung durch Spasmolytica
vom Typ des Scopolamis. Naunyn-Schmicdebergs Arch, Exp.
Path, Pharmak. 238: 110-111, 1960.
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The cataleptic-narcotic action of morphine is enhanced by scopol-
amine, benactyzine, trihexyphenydyl, caramiphen and beperiden,
Muscle tone is greatly reduced. The analgetic actions of morphine
are enhanced some by scopolamine. A large enhancement of anal-
gesia occurs with phenglutarimide and beperiden., The active
drugs are considered to be acting in a similar fashion to chloro-
promazine. Beperiden is 2 (Bicyclo [2:2:1] Hept-5-EN-2YL)
phenyl-l-piperidenepropanol (it lowers Ach content of bhrain: see
Haas, H. et al, Arch. Int. Pharmacodyn. 128: 204-252, 1960).

: ) " "Q
i'?t‘:
‘%’a

HURST, E. W, and O. L. DAVIS _ PR
Studies on the blood-brain barrier. III. Attempts to inflnence the 5 B
passage of substances into the brain. Brit. J. Pharmacol, T e %
Chemotherap. _5_: 147-164, 1950,

% 4
Using the reaction of rats to thermal stimuli the effect of a B}

number of substances on morphine analgesia were studied by
changes in mean reaction time, Of theocin, sodium lactate,
hexamine, glycerol, adrenalin (.002 mg/100 g) + pituitrin and
histamine (17. 5 mg/100 g) only histamine and pituitrin + adrena-
line changed morphine (0.2 mg/100 g) actions by potentiating
analgesia. Also using various dyes it was found that neutral-red
chloride (1 cc/100 g of 1%) given i.p. for four successive days

[ 3
prior to morphine produced a potentiation. No explanation was -
presented.

2

IvY, A. C., F. R, GOETZL and D, Y. BURRILL

Morphine-dextro-amphetamine znalgesia. War Med. 6: 67-71,
1944,

21 healthy humans were given s. ¢, 16 mg of morphine SO, and e
and 20 mg dextroamphetamine. Recorded pain threshold by
stimulating metal filling of tooth, critical flicker fusion, blood p
pressure, pulse rate and choice reaction time. D-amphetamine 3

raised pain threshold of morphine about 60%. Mixture also T
raised CFF threshold above morphine, blood pressure, pulse JRXRNLIRANAN
rate were normalized and speeded choice RT. There was less LRI
nausea and vomiting following the mixture than with morphine

alone. Drowsiness was much less with the mixture,

16
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IvVY, A. C,, F. R, GOETZL, S. C. HARRIS and D. Y. BURRILL
The analgesic effect of intracarotid and intravenous injections
of epinephrine in dogs and subcutaneous injections in man.
Quart, Bull, Northwestern Univ. Med. Sch, 18: 298, 1944,

Using tooth pulp stimulation method in dogs they found that ’
epinephrine, ephederine and amphetamine all produced a
potentiation of morphine analgesia,

These drugs also had
some analgetic action of their own, Similar studies on man
confirmed the results.

KNOLL, J. and E. KOMLOS

Die Analgetische Wirkung des Atropins und sein Synergismus

mit Morphin und Prostigmin. Acta Physiol. Hung. 2: 57-68,
1951,

Used mice on hot plate method and found that at a dose of be-
tween 50-100 pg/kg atropine significantly potentiated the anal- |
getic action of morphine at doses of 1-5 mg/kg. Similarly at

a dose of 5 mg/kg scopolamine synergized the analgetic effects
of morphine. Giving atropine plus prostigmine (0.1 mg/kg) plus
morphine produced a degree of analgesia greater than any one or
any combination of two of them.

KNOLL, J., E. KOMLOS and J, PORSZASZ

Analgesie und cholinesterasehemmung.
2: 478-491, 1951,

Acta Physiol, (Budapest),
Used the mice on hot plate method to measure analgetic activity

and cholinesterase activity of morphine, methadone, prostigmine,
amidazophene, pethiadine and atropine. No relationship was
found between ChE activity and analgesia. A synergism of anal-
getic activity was found between morphine and prostigmine. Used
5 mg/kg of morphine and 0.1 mg/kg of prostigmine.

KOMLOS, E,, J. PORSZASZ and J. XKNOLL

Morphin-Prostigmin Synergismus, Acta Physiol. Acad, Sci.
(Hung), 1: 77-90, 1950.

Used hot plate method in mice and found prostigmine to potentiate
morphine at doses 0.8 - 5.0 of morphine and 0.1 of prostigmine,

17
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There was also a potentiation of toxicity. Atropine (320 mg/kg)
reduced the synergism of toxicity.

KULSRESHTHA, J, K. and P, N, SAXENA

Effect ot atropine and hyoscine on morphine induced analgesia,
Indian J. Physiol, Pharmacol, 1: 204-207, 1957,

No significant changes in the ADgg of morphine in rats was pro-
duced in combination with 150-300 pg/kg or scopolamine HBr at
150 pg/kg at 300 pg/kg in rats scopolamine reduced analgesia,

MATSUMURA, M., S, TAXAORI and R. INOKI

Suppressive synergism of morphine with methamphetamine on
the afferent pathways of the central nervous system in the cat.
Jap. J. Pharmacol, 9: 67-74, 1959,

Cats under hexobarbital or spinal chord cut, Drugs given i.v,
The effective dose of morphine was 6 mg/kg. Both morphine
and methamphetamine suppressed cortical and intraspinal po-
tentials of splanchnic afferent stin.ulation, Morphine was more
potent at suppressing augmenting responses following repetitive
stimulation of the medial leminicus. Definite synergism was

shown for the drugs on this augmenting response. Methampheta-

mine more strongly suppressed recruiting responses following
repetitive stimulation of nucleus centre median, Possibly some
synergism here. Morphine inhibited cortical responses but
methamphetamine did not, No synergism shown in the cortex.

McKENZIE, J. S,

The effect of amiphenazole on morphine induced analgesia in
mice. Aust, J. Exp, Biol. Med. Sci. _3_8: 47-59, 1960.

Used hot plate method in mice and found amiphenazole to poten-~
tiate morphine analgesia by i.p., s.c., oral routes, Effects on
codeine were mild and variable. Suggest use in clinic to reduce
necessary amount of narcotic.

MERCIER, F, and PAULETTE ETZENSPERGER

Potentialisation par la spartéine de 1'actavite analgesique exper-
iméniale. C. R. Soc, Biol, 148: 1431-1434, 1954,
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Used the D'Amour and Smith method with the rat. Both temper-

ature and time to reaction were measured. Sparteine (10 mg/kg) gy s
was given with: "
‘morphine 1, 5 mg/kg potentiate B ,#Q‘ ::1
morphine 2. 5 mg/kg " i3 '}}: &
diamorphine 0.5 mg/kg " ;{ "1;\"\!:“ {
codeine 20. 0 mg/kg " X Og!‘ :g@:g:
dihydrocodeine 10. 0 mg/kg antagonize N .
dihydrocizdethyline 10. 0 mg/kg no effect AU
dihydrone 1.0 mg/kg " ; "!g‘%:}?ﬁ{
piridosal 5,0 mg/kg " AR
i i " l”!dl’( oty (M
antipyrine 100. 0 mg/kg ,n'!:.\";!‘&,u"‘ e
pyramiden 100. 0 mg/kg " Nerutlaiteing
aspirine 60.0 mg/kg potentiate R S ¥
" HEGLENEAIND
benzoxazolone 100. 0 mg/kg ‘;'s,‘léf%i:ﬂ:x‘q
i
MERCIER, F. and PAULETTE MARINACCE ".’u 0 .5&
Influence exercée par un ester du dicthylaminoéthanol sur n!*m:‘b‘-'o
1'activité expdrimentale de quelques analgésiques ceniraux. i _‘,‘ .'
C. R. Soc. Biol, 145: 1340-1342, 1951, - };.‘;.';2.; :;-:%g::
— . \ " ‘;|§‘|
Using hot plate method of Woolfe and Macdonald animals re- %&E‘,&é !‘:‘!
ceived either morphine (2.5 - 5.0 mg/kg), dihydrone (2.0 :‘:,:.::' :,? ::»t::ﬂ
mg/kg) or pethidine (10 mg/kg) alone or in combination with [RD0E '-' ;';;L
25 mg/kg of aa ester of diethylaminoethansl {anisylhydro- ORI
c.nnamol), an antispasmodic agent. The degrece of enhance- "{0‘ 51:!:\0, \
ment of analgesia was the. same as if the dose of morphine ' ‘:::‘lg:l“;'ﬁ:'\ i
had been increased by 100%. ‘i::é' a%\%:
J Iz‘,l‘zi.i' ::‘g't'g‘
MERCIER, F,, J. MERCIER, PAULETTE ETZENSPERGER and ‘5:¢;0:i;1:;:0:(;b'i:
D. ROUILLON ot
Reinforcement par les ganglioplégiques des activités anal- k:"::ﬁi‘.
gésiques et anesthésique locale exp€rimentale. C. R. Soc. et .:;}‘u:“
Biol, 148: 1448-1450, 1954, Rty
Used rats with the method of Lespagnol and Mercier in which . LGRS

the intensity of hot plate heat to reaction is measured. 1.5
mg/kg of morphine was enhanced by Sparteine {10 mg/kg),
pendiomide (2.5 mg/kg), penthonium (2.5 mg/kg), hexa-

ORI
methonium (2. 5 mg/kg) and tetraethylammonium (2. 5 mg/kg). AT A VWY
Enhancement up to 100% for Sparteine and down to 3% for tetra- ‘“ “
cthylammonium. The analgetic activity was not prolonged. 0'.,::;::3,’:%::.::

S
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MILOSEVIC, M, P,

The analgesic activity of sympathamimetic amines. Acta Med.
Jugosl. 12: 111-119, 1958. .:e
N
Contact heat in mice showed weak action of adrenalin which is :'
blocked by adrenergic blockers. Adrenergic blockers potentiated 1y
mathadone. Nalorphine did not block epinepiirine effect. Amphet- Wy
amine and methamphetamine potentiated criate, Adrenaline does

not potentiate opiate,

W

MORRISON, J. L. and B. E. ABREU K
Effects of d-, 1-, and r-amphetamine on oxygen consymption of
morphinized dogs. Fed. Proc, 2: 88, 1943,

O, consumption in dogs given 10 mg/kg morphine SO4 plus 0.5
mg/kg of r-amphetamine, d-amphetamine, or l-amphetamine.
R-amphetamine raised O consumption 13% above basal morphine
level, d-amphetamine 22% and l-amphetamine 15%.

DU,

NICKERSON, M,
Analgesic effects of nitrous oxide and meperidine alone and com-
bined with amphetamine. West. Soc. Clin, Rsch. p. 541, April
1950,

Used human subjects with ice water immersion methed and
dolorimeter with meperidine (100 mg oral) N,O (33% by mask)
with d-amphetamine (10-20 mg). Amphetamine potentiated the
analgesia of meperidine, but not of N;O. Very little change
under any condition with dolorimeter but good results with ice
water method.

NICKERSON, M. and L. S, GOODMAN
Synergistic isonipecaine-amphetamine analgesia., Fed. Proc.
6: 360-361, 1947,

Investigated human subjects with: cold water immersion, amper-
age applied to metal tooth filling and dolorimeter. 100 mg isoni-
pecaine + 10 mg amphetamine orally affected as a potentiation
only on the ""deep pain" of ice water technique, Considered a fac-
tor of more "subjective factor" of deep pain.
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PORSZASZ, J., J. KNOLL and E., KOMLOS
Wirkung der parasympathumimetika auf die analgesia. Acta
Physiol. Acad. Sci. Hungaricae, 2: 469-477, 1951.

Used a modified hot plate method with mice. Found a synergism
of morphine, methadone, amidazophen, dolaantin and hexalgon by:
prostigmine, 0.1 mg/kg; physostigmine, 0.1 mg/kg; carbachol,
0.25 mg/kg. Of these carbachol gave greatest degree of effect.
Tetraethylpyrophosphate at dose of 0. 5 mg/kg gave no synergism.
Concluded that effect is not due to parasympathomimetic action,

SADOVE, M. S., M. J. LEVIN, R. F. ROSE, L, SCHWARTZ and
F. W, WITT
Chloropromazine and narcotics in the management of pain of
malignant lesions. J.A.M.A. pp. 626-628, June 1954,

Chloropromazine in dose of 25 mg orally b.i.d. was given to 30
patients while reducing their narcotic dose by 50%. All patients
maintained a satisfactory degree of analgesia and some were
better on the mixture than previously on narcotics alone.
Similarly nausea and vomiting were reduced.

SAXENA, P, N,

Mechanism of cholinergic potentiation of morphine analgesia,
Indian J. Med. Res. 46: 653-658, 1958.

The experimenter used albino rats with bulldog clamp on tail as
analgesic measurement technique, Drugs given alone and in com-
bination with morphine. Pilocarpine, DFP, prostigmine and
atropine tested at doses from 50 to 200 ug/kg.

Drug ADs5q in mg/kg
morphine 3.36
morphine + pilocarpine 2. 13* (significant)
morphine + 100 DFP 3.45
morphine + 100 prostigmine + 200 ug
atropine 2.58

Thus atropine does not antagonize prostigmine potentiation of
morphine. Also, DFP does not potentiate although it is a very
strong anti ChE compound,
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SAXENA, P. N. and G. P. GUPTA :::.:':..t..:-‘u
Analgesia potentiating cffects of ephedrine and methamphetamine, W
J. Indian Med. Prof. 4: 1553-1554 and 1599, 1957. "ﬁ;ﬁ'
. l
"
Analgetic level determined in rats by hot wire to tail method. '.‘!:
Drug ADgq of morphine (rmg/kg) "‘ “"
mophine 4,29 " 3'1"'!‘\"9‘!'0
phenylbutazone lethal at these.doses ‘ "" ?é:‘
morphine + ephedrine (6.25 mg/kg) 2.94 ' "
morphine + ephedrine (12, 50 mg/kg) 2.17 {.': a', c::';‘:ﬁ‘&
morphine + methamphetamine (1.2 ”“ ,a'),t:lﬁ‘
mg/kg) 3.58 i
morphine + methamphetamine (2.5 e “9.‘ :‘ 4
mg/kg) .12 ',y' ,i'z:l'gl'
) ﬁ‘c‘f QA
AR
(RER
SCHAUMANN, W. nenal
Zur hypothese eines cholinergen Wirkungsmechanismus des - 1
Morphins. Naunyn-Schmiedberg's Arch, Exp. Path, Pharmak. ;’:3!50;9;:'»:';\::;!:
237: 229-240, 1959, RN
= e §s.¢‘:@,‘
R
Using the Haffner method in mice it was found that morphine '}3&“«%\:‘&‘
analgesia was potentiated by neostigmine and physostigmine. il
ChE inhibition by morphine previously found in vitro could not R “;;
be confirmed in vivo. Irreversible peripheral inhibition of ChE iyl "g\, ':'a ¥
had no effect on morphine analgesia, Morphine potentiated the ’::e:&:gs; lt:::':
toxicity of neostigmine, but not of physostigmine in mice. A ' "::';’;‘;:::;:1:4
cholinergic mechanism of morphine seems unlikely. \' 940 ':1:
rﬁ—» I-
fatd
SCHNEIDER, J. A. R
. . . . ‘g“'\' Pty "l
Reserpine antagonism of morphine analgesia in mice. Proec. 0.":.!,?‘.:\';"“"
Soc. Exper, Biol. and Med. 87: 614-615, 1954, ;:;:Es'.@:::‘.:;;a:.‘
, ! "';f;‘o:ﬂi*i'
Using tail flick method in mice given 10. 0 mg/kg of morphine AT
SO, alone and with either reserpine (10.0 mg/kg) or chloro~ v\ T
promazine (10 mg/kg). Reserpine antagonized analgesia while us
chloropromazine slightly enhanced it and considerably prolonged 5 N 'r
it. ‘,i gonhs
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SCHNEIDER, J. A. and MARIE McARTHUR

SIGG, E. B., G. CAPRIO and J. A, SCHNEIDER

SLAUGHTER, D. H.

3

;-“-J

Potentiation action of ibogaine (Bogadin TM) on morphine anal-
gesia. Experimentia, 12: 323-324, 1956,

Ibogaine, an indole alkaloid from Tabernanthe iboga, which has
central stimulant properties was measured with the mouse tail
flick method alone and in combination with 3 mg/kg morphine
for analgesia. Alone, Ibogaine (6 - 24 mg/kg) had no effect
but it significantly potentiated morphine analgesia by about 30
to 50%. Italso increased LDgq dose of morphine and Ibogaine
LDsgg by five fold. It acted in a similar manner on codeine,
methadone and ketobemidone. Aminopyrine was not potentiated.

Synergism of amines and antagonism of reserpine to morphix;te
analgesia, Proc. Soc, Exper. Biol. and Med. 97: 97-100, 1958.

Used tail flick in mice with s, c. doses: 5 mg/kg morphine SO,

synergized ﬁﬁi
' ?Qn‘}‘";tt"‘u

1. S-hydroxytryptaime (5-10 mg/kg) Antagonized by Aot
2, tryptamine (100 mg/kg) reserpine at 2.5 ‘:’i't )
3. 5-hydroxytryptophane (30-400 mg/kg) mg/kg but not by gty
4, amphetamine (3-5 mg/kg) isoreserpine, ipro- i ‘!:;,’
5. mescaline (10-50 mg/kg) niazid (or iproniazid B0

6. epinephrine (2-5 mg/kg) + reserpine).

Iproniazid, tryptophane or 5-hydroxyindoleacetic acid had no ef-
fect, Reserpine antagonism believed to be due to catachol amine
depletion, but this has no effect on synergisms. Suggest re-

tardation of demethylation as possible mechanism of synergism.,

Neostigmine and opiate analgesia, Arch. int, pharmacodyn, 83: .‘l:"'l‘"‘:‘:’i
- 1

143-148, 1950, R

Used Wolff, Hardy and Goodell method on untrained subjects (6)
with a double blind, Repeated measurements on same subjects
used. Results in units of threshold over 150 min are by integra-
tion of difference from control: morphine SO, (16 mg), 150;
morphine SO4 (8 mg) + neostigmine methyl SOy (0. 5 mg),181;
pantophon (20 mg), 91; pantophon (10 mg), 31; pantophon (10 mg) RO
+ neostigmine (0. 5 mg), 57; dilaudid (6 mg), 327; dilaudid (3 mg), ‘::::::::::aﬂ:
O
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156; dilaudid (3 mg) + neostigmine (0. 5 mg), .223; codeine PO
(64 mg), 5; ccdeine (32 mg), -.7; codeine (32 mg) + neostigmine
(0. 5 mg), 51; ncostigmine alone at 0.5 mg, 8l.
said to reduce side effects of the opiates.
LM,

Neostigmine is
Drugs were given

SLAUGHTER, D. H, and D. W. MUNSELL

Some new aspects of morphine action effects on pain, J.
Pharmacol. exp. therap. 68: 104-112, 1940,

The investigators used responses of cats having their tail
clamped (Eddy method). Drugs given s, c. atropine (. 085
mg/kg) and prostigmine (. 04 mg/kg) were given alone, in
combination with morphine (1.0 mg/kg), and all three to-
gether. Prostigmine had no effect of itself but potentiated
morphine about 100%. Atropine did not potentiate and re-
duced the effect of prostigmine potentiation,

SZERB, J. C. and D. H, McCURDY
Concentrations of morphine in blood and brain after intravenous
injection of morphine in non-tolerant, tolerant and neostigmine-
treated rats. J. Pharmacol. exp. therap. 118: 446-450, 1956.

Determining if neostigmine potentiates by increasing the passage
of morphine into the brain by measuring brain morphine with and
without neostigmine treatment. Rats were made tolerant by 37,5
mg/kg of morphine per day for seven days, 75.0 mg/kg for the
next ten and 150 mg/kg for the last ten. Neostigmine by i.v. 0.2
mg/kg 20 min prior to morphine. Spontaneous activity and blood
and brain morphine measured in tolerant and non-tolerant ani-
mals. Free morphine of blood and brain of tolerant rats was
lower than non-tolerant. Neostigmine did not change the free

or bound morphine in blood or brain, but did reduce tolerance

to morphine and potentiate its action,

TORDOS, L. and Z, JOBBAGYI

Wirkung von Reserpin auf den Effekt der Analgetika., Acta
Physiol. Acad, Sci. Hung. 13: 171-178, 1958.

Using a modified Woolfe-Macdonald method (hot plate) in rats
reserpine (0.5 - 1.0 mg/kg) given 60 min prior, potentiated

24
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morphine, pethidine and aminopyrine, Using tail flick method
this potentiation was not found,

WIRTH, W.
Versuche zur Kombinierten Wirkung von Megaphen mit stark

wirksamen Analgeticis, Arch. f. exp. Path. u. Pharmakol.
222: 75-76, 1954,

Used rats and guinea pigs with a mechanical stimulation method.
Found that the addition of chloropromazine reduced threshold
doses of morphine, meperidine and dormoran to one half to one
third. Lethal dose of opiates was not changed.

WITKIN, L. B., C, F, HEUBNER, F. GALDL E, O'KEEFE, P,
SPITALETTA and A, J. PLUMMER
Pharmacology of 2-amino-indane HC1 (SU-8629): A potent non-
narcotic analgesic. J. Pharmacol. exp. therap. 133; 400-408,
1961,

Used tail flick method in mice and hot plate method with SU-
8629 at 5mg/kgand morphine at 2 mg/kg. Also used writhing
from acetic acid, spontaneous motor activity, blood sugar,
EST and gastric motility, Orally, SU-8629 is same potency
as morphine but s.c, it is 1/5 as potent. SU-8629 is mild
central stimulant similar to amphetamine but 1/4 as potent.
SU-8629 not antagonized by nalorphine. Both SU-8629 and
amphetamine potentiated morphine analgesia at same dose
of 5 mg/kg but amphetamine was more potent,

WITKIN, L. B., M. MAGGIO and W, E. BARRETT
Independence of sedative and analgetic antagonizing effects of

two reserpine esters, Proc. Soc. Exper. Biol. and Med., 101:
377"379' 1959.

The experimenters used tail flick in mice and found methylpheni.
date at 5 mg/kg to potentiate morphine analgesia by about 300%.
Reserpine, syrosingopine and methyl-18-0 {dimethylamino
benzoyl) reserpate (SU-5171) all antagonized morphine to about
the same degree yet all three are not equipotent at sedation.
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WITKIN, L. B., M. MAGGIO, E. O'KEEFE and F, GALDI
A study of some central nervous stimulants in mice. Fed.

Proc. 19: 269, 1960.

The investigators used tail flick to heat in mice.

I RSN ANES MM EVISVE T T WS,
-y e v bmaA

sy te e

Morphine

analgesia-was potentiated by methylphenidate and also by d-
amphetamine., Metrazol was found to have no affect and re-
serpine antagonized analgetic action.

AG 1863-0-Army-Knox-Nev 62-475
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1  Chief Chesical Officer, Departuent of the Aray, Woshirgtoa 25, D. C., Attn: DOCa.O/SA
1 Chief of Ordnence, CADTB, Wazhingtoa 25, D. C., Attn: Res ond Spec Proj Section

1 Chief of Research and Developeent, Chief Human Fectors Nesearch Dizision, Arny Research
Office, Roca 3D-442, The Pentagon, Deprrtment of the Aray, ¥Wushinsgton 25, D. C.

1 Chief of nescarch and Development, Chief, Life Scicnces Division, Room 3D-442, The
Peatagon, Yashington 2§, D. C.

1 Chief of Nesearch and Develorent. Army Research Offjice, Weshington 25, D. C.,
Attn: Scientific Informgtion Brasch

1 Commanding Geperal, US Arny Alaska, APO 949, Seattle,Fashington, Atta: Surgeoa

Commanding Ceneral, US Arsy Eurcpe, Madical Laboratory, Depastment of Microcbiology,
AFO 130, US Forces, New §o ¥, N. Y. Y Bep il

1 Coomanding Ceneral, US Arzy Europe, Medical Division, Plans and rations Branch,
APO 403? New York, N. Y.. Att‘: Chief Surgeon Ope

1 Comxardirg General, US Arwy Hawaii, AFO 857, San Francisco, California, Attn: Surgeoa
1 Comsanding Genarcl, US Aray Japan, APO 343, San Francisco, California, Attn: Surgeom
1 Ceeoanding General, US Amy Ryukyu, Islands IX Corps, APO 331, San Francisco, California,
Atta: rgeon
1 Cozmanding General, Eighth US Amy, AFO 301, San Francisco, California, Attn: Surgeos
1 Oo;ncnding General, 7th logistical Counand, APO 612, San Francisco, Califormia, Atta:
urgeos
1 Commanding Ceneral. I Corps Group, APO 358, San Fraoncisco, California, Atta: Surgeos
1 Cossmder in Chief, US Ammy Racific, APO 958, San Francisco, California, Atta: Surgeoa
1 Fit2simons General Hospital, Medical Technical Library, Deaver 30, Colorade
1 Fitzsivons General Hospital, US Arwy Medical Research and Nutrition loboratory, Denver,
30, Colorado
1 Picatinoy Arsenal, Dover, New Sersey, Attn: ORDBB-VS3 :
2 Quartersaster Research and Engineering, Comanding General, Natick, Massachusetts, b
Attn: Technical Library ' “’g
1 Quartermaster Research and Engineering Field Evaluation Agency, Fort lee, Virginia, b

Atta: Technical Library
1  Redstone Arsenal, Commapder, Redstone Arsenal, Alabama, Atta: ORDD¥-HI
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US ARMY - CONTINUED

Surgeon Czneral, Departoent of the Arny, Professional Division, Washington 25, D. C.
Attn: Psychiatry and Neusology Corsultant

Valley Forge Aruy Hospital, Pheonixville, Pennsylvania, Atta: Medicul Library

¥illiaw Pecuwont General Hospital, Medical Library, El Puso, Texns, Attn: M.d. Libroriam
US Afsy dir Defense, Human Research Unit, Fort Bliss, Texos. .Jlttn: Library

US &mny Aracr Husea Research Unit, Director, fort Knox, Xy., Attn: Librarian

US Aszy Arzec (nfaatry Huesn Research Unit, Director of Research, Pest Office Box 2085,
Fort Pamieg, Gzorgia, Attn: Library

US Aray Chenical Rescurch cnd Developaent Leboratories, Technioal Library, Building 330,
Arsy Cheaical Center, Maryland, Attn: Librorien

US Aray M:dical Center, Director of Medicul Research ORDC, Army Chemical Center, Maryland

US Army Chenical Corps, Biologicul lmboratories, Fort Detrick, Maryland, Atta:
Docurents Librarian

US Aray Dispensary, Springficvld Ariory, Springficld, Massachusetts

US Army Engineer Res-arch and Development lubzratories, Fort Belvoir, varginiz., Attn:
Technical Docurents Center

US Aroy Environsental Hygiene Agency, Coxtwnding Officer, Army O esical Center, Maryland
US Aray Hospital, Fort lee, Virginia, Attn: }odical Library

US Arsy Lioison Group, Project Michigan, ¥illos fun laboratorier, Ypsilanti, Michigan,
Attn: Lr. Col. R. S. Johnston, Executive Officer

US Army Medical Corvand Jupan, Medical Geperal lakoratcry (408) APO 343, San Fiancisco,
California, Atta: Colonel Carl F. Tessmer, ¥C, Czumunding

IS Arwy Leadership, Hupan Research Unit, Library, Post Office Box 787, Presidio of
Nonterey, California

US Arny Medical Liaison Branch, Office of the Chief S\'nrqeon. Corgas Hospital, Balboa
Heights, Cazl Zme

Us An{ $ledical Research and Development Connand, Commanding General, Main Navy Bldg.,
Washington 25, D. C.

US Arny Medical fosearch Unit, Commanding Officer, Panawa Field, Fort Clayton, Canal Zone
US Aray ¥edioal Unit, Cormanding Officer, Fort Detrick, Maryland
US Aray Madical Research Unit, Institute for M:dical Research, Kuala Luapur, Walaya

\US Aray (rdnance Arsenal, Fraokford, Fhiladelphia 37, Pennsylvania, Attn: CRDPA-1734/65-1
¥r. A. Charles Yary

US Aray Ordnarce Tank-Autonotive Cozoand, Detroit Arsenal, Center Line, Michigan
US Amy %iml Rescarch and Developzent Consand, Cffice of The Surgeon General, Attn:

US Aruy Standardization Senior Represeatative, US Ammy Standardization Group, Canada
c/o US Amy Attache, US Erbassy, Ottawa, Ontario, Canada, Atta: Col Joseph R. Blair

US Army Tropical Research Medicul laboratory, APO 851, New York, N. Y.

US Arwy Research Office, OCFD, Departzent of the Aray, %ashington 25, D. C., Atta:
Scientific Info. Branch

US Atowic Energy Commission, Division of Biology and Medicine, Washington 25, D. C.
Attn: Robert L.Corsbie

Yalter Reed Army Institute of Research, Walter Reed Army Medical Center, Director,
Yashington 12, D, C.

Yalter Reed Aray Institute of Research, Division of Neuropsychiatry, Office of the Dir..
Washington 12, D. C.

%alter Reed Army Hospital, Aray Audiology and Speech Center, Forest Glen Sectiom,
Yashington 12, D. €. Y oo

Valter Reed Arzy Medical Center, Caamanding Officer, US Aray Prosthetics Research
loboratory, Washington 12, D, C.

Walter Reed Army Medical Center, US Arry Mcedical Service, Historical Unit, Washingtos 12,
D. C., Atta:" Nrs, Esther E. Rohlader, Asst Chief, Geoeral Reference and Research Be
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AGENCY - US NAVY

No, of
Copies -
2 Burcou of Medicine and Surgery, Director, Research Divisicn, Depurtment of the.Navy.
Vlashington 25, D. C.
2 Bureau of Naval Weapens {[LI- 3!) Department of the Navy, ¥ashington 25, D. C.
1  Bureau of Haval ¥eapcns (RAAE-13), Department of the Navy, ¥ashington 25, D. C.. Atta:
Capt. Falton L. Jones, {}C) UN
2 Eu[r)eﬁoof Yards and Docks, Deprtzent of the Nevy, "ushington 25, D. C.. Atta: Code
1 Chief of Nuval Air Techniwal Iruining, US Naval Air Station, Menphis 75, Tecnessee.
Attn: Staff Medical Officer
1 Naval Air Crew Equiprent Laboratory, Naval Air Material Center, Philedelphia 12, Ra,
1 Maval Air Reserve Training, Staff Medical Officer, US Mol Air Station, Gleaview, 111,
1 laval Madical Research Institute, Technical Reference Litrary, National Naval Medical
Center, Dethesda 14, Maryland
1  Naval Medical Research Laboratory, Box 100, Haval Suhrarize Duse, New London, Coma,
1 Office of Naval Research, (Code 454) Department of the Navy, ¥ashington 25, D. C.
1 Office of Naval R:zzarch (Code 408) Depurtment of Nuvy, Special Assistant for Medical
md Allied Sciences, Washingtea 2§, D. C Y £ reeie
10 Office of Naval Rescarch Branch Office, ny 100, Box 39. Tlest Post Office, New York,
New York, Attn: Victoria S, Greswold, lecd, Sdainistrative and Tech Scrvice Branch
1  US Naval Air Development Center, Aeronauticul Instrument Lchoratory, Johnsville, Pa.
Attn: Simulation Branch
1 US Naval Air Developoent Center, Aviaticn Medicul Accelerction Luberatory, Jokasville,
Penusylwinia, Attn: Library
1 US Naval Civil Fngineering laboratory, Port Hueneme, Califernia, Atta: Code 313
1 US Naval Medict] Neuropsychiatric Rescarch Unit, Sen Diego 52, Califomia
2 S Naval Missile Center, Point Muqu, California, Attn: Technical Library
1 USM!;lcvgl Yé!ediml School, Maticnal Naval Medical Center, Cowuanding Officer. Bethesda M,
rylan
1 US Naval Crdnance Test Station. The Madical Officer (Cede 88), Station Hespital, China
take, California
1 US Naval Radiological Defense loboiatory, Conmanding Officer and Director 222}, Sam
Francisco 24.°galifornia
1 US Naval Research Laboratory, Code 2027, Washington 25, D. C.
1 US Maval School of Aviation Medicine, Aviation Psychology izboratory, US Nawal Aviatica
Medical Center-S4, Pensuacola, Florida
2 US Naval School of Aviation Medicine, Director of Rescarch, US Naval Aviation Center Si.
Pensacola, Florida
2 USNMval Training Device Center, Humdn Engineering Departzent, Code 34, Port Zashingtom,
e Yor
1 US Naval Veapons Plant, Lxperisental Diving Unit, ¥Wushiogton 25 D. C.
- AGENCY - AIR FORCE
1 Air Force Flight Test Center, Hunan Factors Branch (FTFEH) Edwirds Air Force Base,
Califcrnia, Attn: Chief, of Human Factors
AIR RESEARCH AND DEVELOPMENT COMMAND
1 r ﬁesccrch and Developnent Comzand, US Air Force. (RDGBL) Andrews Air Force Base.
ington 25, D. C
1 Air Research and Develognent Conmand, Office of Scientific Research, Behavioral Sciences
Division, Washington 2
$§  Air Research and Development Conmnd. Operations Office, Lourence G. Hanscom Field,
Bedford, Massachusetts, Atta: COCRHA
3 Air Research and Development Cozmand, Operational Applicaticns Office, (o),

Laurence G. Hanscon Field, Bedford, Massachusotts

Air Research and Development Cosmand, Wright Air Development Center, US Air Force,
Wright-Ratterson Air Force Base, Chio, 1!&1’ D. G. Pitts, Vision
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No. of AIR FORCE - COHTINUED
COP‘.O. . + T el
. AIR RESEARCH AND DEVELOFMENT CQUAND CQNTINUED
' 1 Bright Air Reasarch und Developsent Command, (WERDAS A Nahy X
i’r?ght-ﬂsttouon Air Force Base. Chio crorpace tedical Library) ¥AID : }\. z 4N
1 Wright Air Development Division., US Air Force, Rerosgcce Madical Divis; ight- g -I‘%" X,
Rattorson Air Force Base, Chio, Atta: HLNDAS, Lt Col. Stantor Lo pic oo Trisht irAahk
Yright Air Dsvelopment Division. ¥right-Patterson Air Force Baze Chio, Attn: ¥=ISA p ) G

1
2 Alr Tralning Ceancnd, Office of The Suzgeon Gereral.p, Rardnlph Air Foree Base, Texas rpempayam
1 Arctic Aerenedicul Laboratory, APO 731, Seattle, ¥ashington, Attn: Library E -
1 lsxistant for Grounmd Safety, DCS/P, US Air Force, Washington 285, D. C, SO

1

Ent Air Force Base, Comnmand Surgesn, US Aray Air Defense Cox d, Col io, . TARN
.Colorado, Atta: Colcnel S, §. Newson, uy: ense Loxmand, Colorado, Springs, ]

L]
1 Ent Air Force Bese, Comsander Air Develspment Center, 010, Huwan Factors, Box 1S, o
Colorado Springs, Colorade &
1  Humon Factors Division, Director of Pesearch and Technology, Ai , i
25, D. C., Attn: Chi~f, Human Factors Division °9Y. 1S Air Force Tashingtoa

langley Rescarch Center, Hatioral derorautics and Space Administ tion, N
\Igrg¥niu. Attn: Librarian " stration, Langley Field

Rome Air Dsvelopment Center, Air Recearch and Development Cownand, US Ai . Criffiss,
3 Air Force Buse, New York = 7o US Ax Force, Griffiss

2w

- W

N 2 s Ai.r Force Aerospace Medical Center, SAM, (SAMISCH-P) Brooks Air Force Base, Texas
\ 1 US Air Force Hospital, US Air Force Serospace Medical Center (ATC), ir Force
se, Tcx:s.o Rttn: Kedical Librarian ke § nter ATC). lacklad Rir F XA
1 US Air Force, Strategic Air Corrcnd, {SUP3), Offutt Air Force Base, Nebraska Ny ¥
Ly
‘ GOVERNMENTAL - AGENCIES SRR
\ 1 Argonge National laboratory, 9700 Secuth Cass Avenue, Argome, I1linois, -Atta: Hoylande \
- Young y 5
y 1  Central Intelligence Agency, 2430 E. Street, N.W., ¥ashington, D, C.. Attn: 1331, 8B5S Bldg. KR ]

1 Civil Reroradical Reszarch Institute. Federal Aviation Agency, Pest Office Box 1082,
Cilahona City, Oklahoma ) i ce

1 Library of Congress, Science and Tecbnology Division, Washington 25, D. C.. Attna: Dr. eSS

Ao J. Jacsbius 3

1 Mational Ipstitute of Health, Library. Building 10, Roos 3118, Haothesda 14, Maryland,
Attn: Acquisitions Section

1 National Library of Medicine, 7th Street & Independence Ave, S.¥., Fashington 25, D. C. AR
1 National Institutes of Health, Division of Research Gronts, Inforcation Office, Bevsesda
14, Maryland i Y
1  Prosthetic and Sensory Aids Service, Chief, Rescarch and Developmer:t Division, Veterams
Administration, 252 7th Ave., New York 1, New York, Attn: Eugene F. Murphy. Ph.D.
OTHER AGENCIES

1  Arctic Health Research Center, Litrary. Fost Office Box 960, Aachorage, Alaska

1 Bell Telephone Ioboratories, Murray Hill, New Jersey, Atta: Max S. Schoeffler !
1 Boeing Airplane Company, Central Medical Library, Box 11-40, Post Office Box 3707, h
Seattle, Washington
1 Bocing Airplane Compacy, Chief, Space Medicine Section, Aero-Space Division, Seattle 2¢. "
Wa:ginqtgn. Attnfu Bt. Roxney H. Lowry, (Box 13-29) pae ¥ Y
% 1  Boeing Airplane Conpany, Library, Wichita Division, Wichita 1. Kansas 3« ALy
1 Chrysler Corporation, Box 1118, Engireering Rescarch Department 921, Detroit 31, Nichiqus, Z8% AR
Atta: John Versace, Engr. Psychologist - ‘t LS4y
\ 1 Electric Baat Division, General Dynarics Corp,, Husman Factors Section, Groton, Conm : 2 q’;ﬁ; ‘-ﬁ';
1 Ford Motor Company, Technical Information Section, Scientific Laboratory, Post Office Hhh GLEh i
i Box 2053, Dearborm, Michigam i i
1 General Electric Cempany, Technical Military Plemnin Operation, Library, 735 State I
Street, Santa Barbera, California i I R ;
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OTHER AGENCIES - CONTINUED

Ge}r;erc} E'lectric Conpany, Advanced Flectronics Center, at Cornell University, Ithaa,
ow York

IB‘; Eﬁseﬁ;ihl(:enter. Biophysics Group, Box 218, Yorktown lleights, New York, Atta:
. R. Utta

ITT Lekoratories, Hunan Foctors Division, 390 Fashington Avenue, Mutley 10, New Jersey,
Attn: Richard G Llazar. Husan Fectors Analyst

Jehn Crerar library, 25 Fast Randolph Street, Chicago 1, Illinois
Mayo Clinic, Section of Biophysics, Rochester, Miunesota, Attn: Dr. Kemneth N. Ogle

Merey Hospital, Ancsthesia Research laboratory, Locust and Pride Streets, Pittskurgh 19,
Pannsylvania

Motorola Incorporated, Systews fesearch loboratory, 92330 Indiana Avenue, Riverside,
California, Attn: R. E. Freese, Tech Info Supervisor

National Aeronqutics and Spive Adwinistration, 1520 B Street, N. ¥ , Washington 25, D. C.,
Attn: PRertram A. Mulcahy, dsst Dircctor for Tecknical Inforzation

fhecn Califone Corporation, 1020 North la Brea, los Angeles 38, California, Attn: Mr.
¥. R. Deutsch, Head. Research ond Develoment

Staace Technology laboratory, Subcommittec on Noise, 327 South Alvarado Street, Los
Angeles Sl.oazlifornin .

Sy ceas Research Center, lLockheed Electronics Cerpany, Bedninster, New Jersey,
bh. E. Vever, Box 37
Yerxes Lokboratories of Primate Biolegy, Incorporated, Orery: Park, Florida

MEDICAL COLLEGE/SCHOOL LIBRARIES AND DEPARTMENTS

Altany Medical Colleye Library, MNew Scotland Avenue, Albany 8, New York
Antioch College, Engineering Psycholugy Research Project, Yellow Springs, Chio
Bosman Gray School of Medicine Library, ¥inston-Salen, North Curolina

Br?m'Unéyersity. Department of Psychology, Providence 12. Rhede Island, Atta:
.. A. Riggs

Brown Universitg. Departrent of Psychology, Providence 12, Rhode Island, Attn:
Har1d Schlosbery, Consultant

College of Medical Evangelists, ¥hite Merorial Medical Library, 1720 Brooklyn Avenue,
Los Angeles 33, California

Ccilege of Medica} Evangelists, Vernier Badcliffe Nemorial Library, Loma Linda. California

College of Physicians of Philadelphia, Library, 19 South 22nd Street, Philadelphia, 3,
Pennsylvania

Coluzbia University. Dezortrent of Psychology, New York 27, New York, Attn: Dr. C. H.

Graham
Columbia University Medical Library, 630 Vest 163th Street, New York 32, New York
Cornzll University Medical College Library, 1200 York Avenue, Nes York 21, New York
Creighton University, Medical-Pharmacy Library, 1401 Davenport. Qzaba 2. Nebraska
Erory University, Degartrent cf Psychology, Atlanta 22, Georgia. Attn: Dr. E. A. Alluisi

Florida State University, Department of Psychology, Tallahassee, Floride, Attn: Dr
W. 4, Dawson :

Forcham University. Fordham Road, New York 58, New York, Attn: R. T. Zegers, Sr.

Ceorge ¥ashington University, Husan Resources Research Office, P. 0. Box 359,
Vashington 7, D. ., Atta: Library

Iiczvard School of Public Health, 1 Shattuck Street, Bostom 1S, Missachusetts, Atta: Dr.
Albert Damon

Harvard Nedical Library,25 Shattuck Street, Boston 15, Massachusetts, Atta: Library

Xngécz_m University, Departrent of Psychology, Bloomington, Indicna, Aten: Proi. R. C.
vis

Indiana University Medical Center, School of Medicine Library, 1100 West Michigan Street,
Indianapolis 7. Indiana

Indiana University Medical Center, 1199 ¥est Michigan Street, Indiunapolis 7, Indiapa,
Attn: Dr. Harris B Shumacker Jr., Prof. of Surgery

Dr.

Attn:

Prof.

Prof.
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R No. of MEDICAL COLLEGE/SCHOOL LIBRARIES AND DEPARTMENTS J y \
¥ - Coples KON A
1  Indiooa University, Anatoey-Physiolegy Drpartment, Bloorington, Indiana, Attn: Dr. Sid "‘i:lzt‘.' W
e RAcbinson D !
“g 1 Jefferson Medical College Library, 1025 Valrut 'Street, Philntelphia 7, Pennsylvania :‘ik".
R 1 Jobn Yeokirs University, Telch “odieal Library, 1200 E. Mcnucent Street, Baltinore S, Q“’g‘
Mhacylazd . :'03’.‘}:' o
¢ 1 Xa':;s:s Stcte University, Psycholsgy Division, Munhattan, Kansss, Attn: Dr. William ' e 'MI
. Baven =
) 1 Marguette Univedsity, Vedical-Dental Likrary, 560 North 16th Street, Milvoukee, Wisconsin '-\‘ 4 " ti
W 1 vedicel College of Virginia, Tompkins-McCaw Library, Richuwond 19, Virginia o ";g :
hy 1 Wew York University, College of Engineering Pesearch Division, 252 7th Avurae, New York 4] ket
) New York, b ‘ﬂ:,‘::' ': A
: 1 New York Acrdeny of Medicine Library, 2 Ecst 103rd Street, New York 29, New York 0%@%&}4
4] 1 Nes York University Medicol Center, Modical Library, $90 First Avenue, New York 16, N. Y. BANIANA "‘
\? X b3 No&thwestern University, Departzent of Psycholoyy, Evanston, 1llinois, Attn: ¥#illiam A, Et::......'l
unt AT KM
. 1 No‘\;}:'l-_uosteﬁ: Ullxil.'l/t_:rsgty Hedical School, Archikald Church Likrury, 303 E Chicugo Avenue, "":‘"‘:‘::"sb":“:l
icago 11, inois |
b 2 1 Chic State Univer<ity Resegdrch Center. Director, Aviation Psychology laboratory, 1314 5'::“"‘:!:: “:
A Kennear Road, Colurbus 12, Chio 2“ i \
’ 1 Ghio State University Research Center, Psycholinpiistics Leboratory, 1314 Y.rnear Rood, N XX) ‘:‘.Q?“"
re, Colu-tus 12, Ohio (0 :‘“'t,':' !‘[:
. 1 Ohig Ségge University, Topaz Library, School of Optometry, 333 west 10th Avemue. Columbus Al ‘
R . Chio .. B
g 1 Chio State Upiversity, School of Optometry, Colunbus 10, Chio, Attn: Clenn A. Fry, Dir. y -‘v'sq"‘tvl‘vg
1 Rush Yedical College Litrary, 1758 West Harrison Street, Chictgo 12, 11linois, Atta: Q“’.‘ Q‘,“}:“i
Pl Litrarion l‘#‘% g!‘_"\".:'
1O 1 Stanford University, lane Vedical Library, 300 Pasteur Roud, Palo Alto, California ' \‘gﬁﬁﬁ“":
§.§ 1 Stgn{ord Univ;rsity. Departrert of Physiolegy, Stanford, Gulifornia, Attn: J. M. ls ‘;}0 ';:":”,\‘
o riszon, M.D. A0 AR
g 1 State University of Iowa, College of Medicine Library, Mudical Laboratories Building, L \"‘-"'ﬁ
[« : Iowa City, Iowa - ‘-v:
- State University of New York, Downstate Medical Center, Departvent of Anesthesiology, AN
Co- 453 Clarkson Xvenue. Brecklyn 3, New York w ¢ oar %“?::;' |'0‘ “l
' 1 State Universitx of New York, Domnstate Yedical Center, Medical Library, 450 Clarkson 0,],‘“":\:\ W
4 Avenue, Brooklyn 3, New York 'd' WL W
'. 1 Tezos Yedical Center Library, Jesse H Jones Library Building, Houston 25, Texas '.:’:‘l".%\ ..:
\ 2 Tufts University Institute for Applied Experimental Psycliology , Vedfoird, Missachusetts .‘sl.;‘:‘:"‘:“'\i
N 1 Tulane University., Schcol of M:dicine, 1430 Tulane Avenue, New Crleans 12, Louisiana, ARG
-,$ Attn: G. E. Burch, ¥.D., Professor of Madicine - -8
tht 1 V¥est Virginia University, Medical Center Library, Morgantosn, Vest Virginia ‘,.?-\g‘-,v 1Yy
, 1 UnAi}:;:;ty of Alabama, Medical Center Library,1919 Seventh Avenue South, Birmingham 3, ;:!"" ,';:‘;C‘:?‘l:;;'
~ a ‘{é‘“ )
‘.t‘: 1 University of Arkansas, Medical Center Library, 4301 ¥est Markhan, Little Rock, Arkansas ?;QQ' b i&“g
s 1  University of Buffalo, Depnrezent of Psycholoyy, Buffalo 14, New York %’l;‘.l;' ) .t'!
ot 1 University of Puffalo, Health Sciences Library. Copen Hall 141, Buffalo 14, New York, :'9“‘&\, ftﬂ"
KR Attn: Librarien ATV
,\ 1 University of California, ¥edical Center, Biomediocal Library, Les Angeles 24, California -
o3 1 University of Chicago, latoratory of Physiological Psycholegy, raculty Exchange Box 184,
é Chicogz 37, Illigoh. Attn: y'. D. l‘eﬁ = yenoteay ! "
% 1 University of I)linois Airpert,” Aviation Psychology loboratory, Savoy, Illinois
\ 1  University of Illinois, Depart=zent of Psychology, Urbane, Illinois, Atta: W. E. Kappauf
1

University of Il1linois, Departzent of Psychology, Training Research loboratory, 45 Lincela
Hall, Urtana, Illinois, Atta: Professor lawrence M Stolurow, Ph.D

Unjversity of lllinois, Docurents Division, Urbana, 1llinois

University of I11linois, Speech Hearing Clinics, $01 E. John Strest, Champaign, Illioois,
Attn: Jchn J O'Meill

University of Kansas, Medicc! Center, Clendening Medical library, Kansas City, Kansas
3 Umiversity of Louisville, School of Medicine Library, 101 W. Chestnut,St. Louisville, Ky.
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1es

1  Univernity of Miami, School of ivdicine, D:jurtsent of Ophthaluolegy, Micwi 38, Florida

1 University of Michigan, 4598 Kres—o-'edical Research Building, Aun Arbor, Michiguw,
Attn: Dr. Korle rence

1 University of Michigan, Seriuls and Documents Secticn, Ceneral Library, Ann Arbor,

Hichigan
1 Uaiversity of Mirwesota Library., S-rials Divizion, Mipneapolis 14, Minzesota

1  Priversity of Mebreska, Collage of Vedicine Tibrary, 42¢4 cvd Davey Avirce, Craka,
Nebreoha, Atton:  Librarien

1 University of Nerth Carolysa, Division of jlealth Affairs Library, Noerth Corolina
Vasorial Hospital, Chapel Hill, North Carolina

1 Upiversity of North Curoiina, Dejurtzent of Mu.dicine, Chapel Hill, North Carolina,
Atta: Dr. Richard L. Dcbson

1  University of North Carolimt, School of M:dicine, Departoent of Pliysiology, Chapel Hill,
North Carolina

1 Un(i}':ersity of Oclchora, Medical Cernter LiLrary, 801 N. E. 13th Street, Ck!2hoza City 4,

laheca | 31

1 University of Oregon, Medical School Library, Portlard 1, Creqon, Attn: Librarion n

1 University of Pittsburgh, Falk Lihrary of the Health Professions, Pittsburgh 13. Pa J YLy

1 University of Pittsburgh, Graduate School of Public Health, Pittsburgh 13, Pa A 1 %?;"q

1 University of Rochester, Departaent of Psychology, Rochester 20, New York, Attn: Dr. TS g?‘
S. D. S. Spragg b ”:* :{b

2 University of Tennessee, College of Medicine, Clinical Physiology - Institute of Bl AN 4
Clinical Investigations, 62 South Dunlup, Merphis 3, Tennessee i - = &

1 University of Tennessee, Medical Units, Mooney M:zorial Library, 62 South Dunlap, TN
Yeophis 3, Tennessee Y ';’;fé: $‘; "’l ]

1 University of Utah, Kedical Library, Salt Lake City, 12, Utah

1 tniversity of Versont, College of Medicine Library, Purlington, Vermont

1 University of Virginia, Division of Fducational Reseurch, Old Cabell Hall,
Charlottesville, Virginia

1 University of Virginia, Medical Library, University Hospital, Churlottesville, Virginia

1 University of Virginia, Psychological Latoratory, Pecbedy Hall, Charlottesville, Virginia

1 Univeraity of Washington, Health Sciences Library, Seattle S, Washington

1 University of Wisconsin, Psychological Abstrocts, 600 N. Park St.. Maxdison 6, Wisconsia

1 University of Wiscensin, Medical School Library, S.M.I. Building, N Charter Street,

Vadison 6 Wisconsin

1 Uaiversity of Wisconsin, Physiolch Studics Divisica, 600 N. Park Street, Madison 6,
Visconsin, Attn: Jmice Gurs, Adninistrative Assistant

FOREIGN
1 Aserican Ecbassy, Office of the United States Army Attache, Foreign Service of the
United States of Asericu, London, England. Army Attache, (Medical)
1 Br[i)tiéb Aray Medical Liaison Officer, British Army Staff, British Exbassy, Washington 8,

1 British Navy Staff Office, Benjamin Franklin Station, Post Office Box 165, Foshingtom,
D. C.. Attn: Surgecn, Captain F. P, Ellis

10 Canadian Liaison Office, US Army. Offi f The S General, 1709, M
Building, Washingtoa 25, D. g ice o e Surgeon General, Room Main Navy

A MR S
2 Deé;mngg:u;fhb{kél:er. Canadian Joint Staff, 1450 Massachusetts Avenue, N. V.. it \'j'\\: $<’ }3

(P T
S

1 J. J. Thozson Physical laboratory. Reading Uni ity, ¥hiteknight Park, . England . ’ Y J}

Atin: Professar R. W. Ditchbum o 0 L versity chnight Park. Reading, Big . {‘"k{{;

1 Karolinska Institute, Departmcnt of Histology, Stockholm 60, Sweden. Attn: Dr. Jaa SN
Versall Ay 2\
Royal Society of Medicine, Library, 1 Wicpole Street, London ¥.1, Englond oo ,
Universita Di Pisa, Instituto De Fisiologia, Pisa, Italy, Atta: Frofessor Giuseppe an ‘;:’ 4 !
N \
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Copies

1 Institute of Occupational Health, Heertmaninkatu 1, Helsinki, Finlond, Atta: Dr Nartti
J. Karvenen, Director of the Physislogical Department

2 University of ¥Western Ontario, Medical School, Department of Bioghysics, South Street,
Lordon, Ontario, Canada, Attn: Dr. Allen C. Burtom

! University of Western Cntario, Department of Physiology. lerden, (htarie, Comeda, Atta:
Professor J. A. F. Stevenson
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